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Influence of side excavation on the subway station on silty soil foundation
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Abstract: This project is located near Qiantang River. The excavation area of the foundation pit is dominated by silty soil,

the upper silty soil is distributed as phreatic water, and the lower round gravel layer is distributed as confined water.
Groundwater control is the key point to the success of this project. TRD cement-soil waterproof curtain was used to cut
off the groundwater on the side of the foundation pit near the subway, and triaxial cement mixing method was used on the
other sides of the pit. In the actual construction process, leakage of waterproof curtain and heave-piping of confined water
at the bottom of the pit occured. Two shot grouting and oil polyurethane grouting were used to stop the leakage. This case

study can provide references for the design and construction of silty foundation pit and the protection of subway facilities.
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Fig. 1 Layout plan of foundation pit and subway station
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Fig. 2 Profile of foundation pit and subway Station
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Tab. 1 Mechanical parameters for each soil layer

o - R NEHEMI HE/ TEEE BERH Kk E4iE Es/
kPa ° (KN/m?3) m (cm/s) MPa
@® JE+ 5.0 13.0 18.0 1.0 100E-5 (4.00)
@1 R+ 12.1 23.6 18.83 3.1 10.7E-5 8.00
@2 s 8.8 25.3 19.19 45 24.8E-5 10.00
@ {5k 6.6 27.2 19.11 9.4 62.8E-5 12.00
® TR A I R 17.0 8.1 17.63 7.0 1.22E-5 3.00
@ WA %+ 35.8 125 19.6 4.1 — 6.00
@2 mER+ 36.7 135 19.77 1.8 — 6.00
®a1 b 5.8 31.2 19.34 4.1 — 14.00
®- TR 0 38 20.0 5.1 — 30.00

W O WINEUE RN ZSHARME. L HS BEMASE: Ewei=(1.0~1.2)Es; Ese=Eoea; Eu=(7~~10)Esoo
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Tab. 2 Maximum horizontal displacement of subway tunnel
under main working conditions
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Fig. 4 Monitoring graph of vertical displacement of subway
railway bed during pile foundation construction
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Fig. 5 Monitoring graph of horizontal displacement of
subway railway bed during pile foundation
construction
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Tab. 3 Construction schedule of foundation pit
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Fig. 6 Monitoring graph of vertical displacement of subway
railway bed during foundation pit construction
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Fig. 7 Monitoring graph of horizontal displacement of subway
railway bed during foundation pit construction
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Fig. 8 Monitoring graph of deep soil displacement during the
bottom excavation of foundation pit
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